This paeer represents the i n i t i a l q u a n t i t a t i v e comparison o f i n l e t suppreso r f c r -f i z l d d i r e c t i v i t y suppression w i t h t h a t p r e d i c t e d using an approximate l i n c r d e s i i n and e v a l u a t i o n method based upon mode c u t o f f r a t i o .
r e f inernen t s liavc I~een made, then empi r i c a l c o r r e c t ions can be appl ied. l NTRODUCT l ON There i s a need f o r an accurate b u t s i m p l i f i e d method f o r designing and evalua t i n g supnressors w i t h o u t s p l i t t e r s f o r a i r c r a f t engine i n l e t s . Methods have been pub1 ished1 p 2 which can be used t o est imate a c o u s t i c power reduct ion i n exhaust ducts o r i n i n l e t s w i t h s p l i t t e r r i n g s . However, what i s r e a l l y ~e e d e d i s a comprehensive, n e n e r a l l y a v a i l a b l e , design o r e v a l u a t i o n program which provides acoustic suppress i o n information i n the f a r -f i e l d .
Conipl-aiicns i v e suppressor e v a l u a t i o n i s a very colnplex problem i n v o l v i n g source a c o u s t i c aswcr d e s c r i p t i o n , suppressor e f f e c t i v e n e s s , modal s c a t t e r i n g a t several
places i n t h e propagation path and, f i n a l l y , r a d i a t i o n t o the f a r -f i e l d .
The comp l e t e coupled system may never be amenable t o a n a l y s i s , except perhaps by some as y e t undeveloped nclmerical a n a l y s i s program. The method used i n t h i s paper represents a f i r s t o r d e r , uncoupled, a n a l y t i c a l approach t o each element o f the propagation and r a d i a t i o n problem. Each clement was found t o be dependent upon the mode c u t o f f r a t i t ; , wblch provides a great s i m p l i f i c a t i o n t o the e n r i r e problem. Thiq dependence upon 4 c u t o f l' r a t i o has been r e r~o r t e d f o r maximum p o s s i b l e a t t e n u a t ion3, optimum impedance , duct ter i n a t i o n r e f l e c t i o n 5 , f a r -f i e l d rr.diatioi7 d i r e c t i v i t y 5 and modal d e n s i t y 3: f u n c t i o n .
The pur?ose o f t h i s paper i s t o compare c a l c u l a t e d n o i s e suppression r e s u l t s u s i n g the s i m p l i f i e d a n a l y s i s , i n i t s present s t a t e o f development, w i t h experimental i n l e t suppressor dzta reported i n reference 7. The comparison w i l l be made on the b a s i s o f f a r -f i e l d a t t e n u a t i o n d i r e c t i v i t y . This comparison, made on an angle-byangle basis, i s extrefiely demanding s i n c e i t encompasses a l l elements o f t h e problem s t a r t i n g w i t h the d e s c r i > t i o n of the n o i s e source and then proceeding w i t h the suppressor performance and, F i n a l l y , the sound r a d i a t i o n from the duct i n l e t . The f a rf i e l d a t t e n u a t i o n d i r e c t i v i t y i s , however, the e s s e n t i a l information needed f o r suppressor pcrforniance.
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,.. tiead, qcoustics Section; Member A l A A "!\arospace En; i neer; Member A I A A The f u t u r e work concerning t h i s s i m p l i f i e d l i n e r e v a l u a t i o n approach w i l l proceed i n two d l r e c t l o n s . The theory-data comparisons w i l I be used t o p o i n t o u t where f u r t h e r a n a l y t i c a l e f f o r t i s required t o encompass more o f t h e e s s e n t i a l physics i n t o the program. Also, an e f f o r t w i l l be made t o account f o r missing phenomena by empirical c o r r e c t i o n s t o t h e theory. SYMBOLS B1, 82, 83 t h r e e i n l e t l i n e r constructions (Table i ) AdBm maximum p c s s i b l e sound power attenuation, decibels AdB3 sound a t t e n u a t i o n using l i n e r 83 o n l y , decibels AdB32 sound a t t e n u a t i o n using both l i n e r s 83 and 82, decibels AdB32 1 sound a t t e n u a t i o n uslng l i n e r s 83, 82 and B I , decibels F q u a n t i t y i n c i r c u l a r contour c o r r e l a t i o n , see equation ( I n t h i s s e c t i o n t h e elements o f the s i m p l i f i e d suppressor theory w i l l be o u t l i n e d . Since t h t s paper represents an i n i t i a l theory-data comparison and not a f i n a l recommended procedure, many o f the c o r r e l a t i o n s used w i l l be only referenced. Only t h e recent changes i n the procedure and expressions which a r e useful i n l a t e r discussions w i l l be l i s t e d e x p l i c i t l y .
The subjects covered include suppressor performance, f a r -f i e l d r a d i a t i o n and d u c t t e r m i n a t i o n e f f e c t s , source power d i s t r i b u t i o n and assumptions i m p l i c i t I n u s i n g the abetse as uncoupled elements i n a system which i s act u a l l y coupled,
Suppressor Performance
The sound a t t e n u a t i o n obtained i n a c y l i n d r i c a l suppressor i s obtained by u s i n g c o r r e l a t i o n s o f the optimum impedance and maximum p o s s i b l e a t t e nuation. These feed i n t o a c i r c u l a r approximation c o r r e l a t i o n o f the actual damping contours which a r e used t o estimate off-optimum suppressor p e r f o rmance.
The concepts o f optimum impedance and maximum p o s s i b l e a t t e n u a t i o n a r e i 1 1 us t r a t e d i n Figure 1 Pushfng t o higher attenuations would r e s u l t i n a contour which can be r e l a t e d t o the next higher r a d i a l mode (p = 2 I n t h i s case). I n r e ference 8 i t was discovered t h a t modes w i t h s i m i l a r c u t o f f r a t i o s had s l n i i l a r optimum impedances. This Idea was pursued i n reference 4, i n which a wide range o f paranietric study o f optimum impedance was made, The mode c u t o f f r a t i o defined i n the suppressor s e c t i o n as, can be a strong f u n c t i o n o f boundary l a y e r thickness t , i t was shown i n reference 9 t h a t the niaximum damping i s i n s e n s i t i v e t o boundary l a y e r thickness.
Off-optimum suppressor perforniance i s evaluated by an approximate c i r c u l a r damping contour c o r r e l a t i o n s i m i l a r t o t h a t developed i n r e ference 10. This approximate c o r r e l a t i o n i s compared t o exact c a l c u l at i o n s i n F i g u r e 1 f o r a w e l l propagating mode ( l a r g e 5). The c o r r e l at i o n o f reference 10 was semi-empirical and was based upon c a l c u l a t i o n s made f o r w e l l propagating modes. When theory-data comparisons o f f a rf i e l d r a d i a t i o n a t t e n u a t i o n were made, i t became obvious t h a t the c i rc u l a r contours were n o t s u f f i c i e n t l y broad f o r c u t o f f r a t i o s near u n i t y . An e v a l u a t i o n o f the exact equal damping contours near c u t o f f was made and the c o r r e l a t i o n was a l t e r e d t o r e f l e c t t h i s near c u t o f f broadening. The new c o r r e l a t i o n i s presented i n the Appendix. An a d d i t i o n a l change from the c o r r e l a t i o n o f reference 10 i s a l s o found i n the Appendix. When optimum resistance i s reduced due t o boundary l a y e r r e f r a c t i o n , the e n t i r e f a m i l y of contours i s a l s o compressed. The new c o r r e l a t i o n i s compared t o exact a t t e n u a t i o n contours f o r a near c u t o f f mode i n 
I n a s t a t i c t e s t case f e r an engine i n l e t , where t h e r e i s no flow i n the f a r -f i e l d , I t was found t h a t t h e f a r -f i e l d r a d l a t i o n I s s h i f t e d toward t h e i n l e t a x i s , The p o s f t t o n o f the peak of the p r i n c i p a l lobe o f r a d i a t i o n was found t o be given by13,
where now the c u t o f f r a t i o must be defined by, propagates a t 66 from the i n l e t axis, A t MD = 0, a near c u t o f f mode has i t s peak propagation a t goo, This idea was f u r t h e r generalized i n reference 14 t o include the e n t i r e r a d i a t i o n p a t t e r n . The corrected I s the d i r e c t f v l t y angle w i t h o u t flow, Thts d i r e c t i v i t y s h i f t toward t8e l n l e t a x l s was found t o be essent l a 1 t o e x p l e l n the experlmental a t t e n u a t l o n data, Unfortunately, t h l s s h i f t was made o n l y In the f l n a l a t t e n u a t f o n calculat!ons and has n o t y e t been i n t e g r a t e d i n t o the compu t e r program. For example, equat Don ( 6 ) must be a1 t e r e d by the conc v e c t f v e s h l f t t o accommodate t h e p r i n c i p l e lobes o f r a d i a t i o n , and the shf f t must be appl fed a l s o t o t h e s l d e lobes o f equatton (3) (see r e ference 5 f o r c u r r e n t hand1 i n g o f sfde lobes), I t i s expected t h a t the i n t e g r a t f o n o f the canvectlve d T r e c t t v i t y s h l f t w i l l n o t g r e a t l y a l t e r t h e r e s u l t s presented I n t h l s papar; however, t h i s has n o t been checked, One problem occurs when the convectfve r a d i a t i o n s h l f t I s applied, Sfnce the flanged duct r a d i a t i o n theory appl tes o n l y t o 90' f o r a no-flow s f t u a t l o n , a f t e r the s h l f t toward the I n l e t ax!s i s made the theory w i l l o n l y extend t o about 66O (see example above). Thus, an u n f langed r a d i at40n d i r e c t t v r t y expression i s neede f o r t h i s program, These r e s u l t s a r e a v a l l a b l e i n the 1 i terature15p 17, however, they a r e too unwieldy f o r r o u t i n e use i n a mu1 timodal r a d i a t t o n c a l c u l a t i o n . More s i g n i f i c a n t l y , these equations have n o t y e t been reduced t o a form containing modal tnformat i o n o n l y I n the form o f c u t o f f r a t i o so t h a t they can be i n t e g r a t e d I n t o t h e c u r r e n t program. E f f o r t i s underway t o o b t a i n a simple, adequate apprsxlmation for t h i s purpose, A duct t e r m i n a t i o n l o s s i s a l s o used i n t h i s program. This termfnat i o n e f f e c t was derived i n reference 5 and i s given by, Equation (12) c o n t a i n s o n l y the mode c u t o f f r a t i o . I t i s known t o the author t h a t a b e t t e r expression c o n t a i n i n g a l s o the frequency parameter (n) should be used, but I s has n o t been contpleted a t t h i s time.
This r a d i a t i o n d i r e c t i o n s h i f t i s caused by the change i n a x i a l ropaga-
Source Power D l s t r l b u t i o n I t I s known t h a t the sound power a t t e n u a t i o n provided by an acousti C I8 l i n e r I s s t r o n g l y dependent upon the acoustic mode present i n the l i n e r , .
Lfkewise, w l t h a multOtuds o f modes present, the a t t e n u a t i o n should be a 
Inherent Assumptions o f Present Program
Several i n t r i n s i c assumptions are embodied i n the methods as prese n t l y reported. F i r s t , i t i s assumed when many modes are present and t h a t they a r e itncorrelated so the squares o f the pressures (as i n eq. 
Second, i t i s assumed t h a t f o r a m u l t i t u d e o f modes a t a l l p o s s i b l e c u t o f f r a t i o s
, modal s c a t t e r i n g has no n e t e f f e c t . For a s i n g l e mode, the s c a t t e r i n g o c c u r r i n g between a hard-walled and t r e a t e d s e c t i o n could c e r t a i n l y a f f e c t the c a l c u l a t e d suppression. D i f f e r e n t r a d i a l boundary c o n d i t i o n s a r e present between the hard-and s o f t -w a l l e d sections. Thus, d i f f e r i n g a x i a l and r a d i a l propagation angles w i l l occur between t h e two s e c t i o n s (sea reference 21 f o r dOscusslon o f prnpagat ton angles I n 1 tnad ducts). Therefore, a l thaugh there Is no c f rcumferont t a l s c a t t a r l n g , due t o c t r c u m f e r e n t i a l symmetry, thera w l l l , i n general, be r a d t n l mode scatt e r f n g occurr lng, Thr s r a d i a l s c a t t e r i n g is probably a f u n c t i o n o f cuto f f r a t fo, f sequency parameter, Mach number and wal l Impedance, A1 though s c e t t e r ? n g Fs known t o occur, t o slmpl 1Fy the problem t t Is assumed t h a t t h e s c a t t e r i n g w f l l balance out. For example, a q?ven a c o u s t l c power
versus c u t o f f r a t i o d l s t r f b u t i o n may e x r s t tn the hard duct. For each group o f modes near a given c u t o f f r a t i o there w i l l be s c a t t e r l n g t o bath h'lgher and lower c u t o f f r a t i o s , I t Is assumad t h a t as much power 1s recalved from o t h e r c u t o f f r a t i o modes as Is l o s t t o them, Thus, the power d t s t r i b u t l o n I n the s o f t duct (based upon c u t o f f r a t t o ) I s the same as t h a t On the preceding hard duct,
A study o f t h i s phenomena must y e t be made, and I t 1s possi'ble t h a t some o f the d f screpancles between theory and data, which a r e discussed i n a l a t e r s e c t i o n , are due t o neglect o f t h i s phenomenon.
R e f l e c t ions a t impedance and area discontTnui t l e s a r e ignored except For the crude duct t e r m l n a t l v n e f f e c t given by equation (12). This equat r o n l s an approximation f~iu the r e f l e c t i o n o f a glven mode w i t h t h e same mode tncfdent, A c t u a l l y , therc! wOll be some r a d i a l mode s c a t t e r i n g and r e f l e c t i o n ( s l m l l a r t o t h a t dfscussed above i n connection w i t h the hards o f t w a l l i n t e r f a c e ) , Subtle radiation p a t t e r n changes may occur which would lead t o d i sagrecvfent between theory and data, However, t h i s e f f e c t i s judged t o be o f 'exes importance than t h a t a t the h a r d -s o f t i n t e r f a c e .
I t i s a l s o assumed t h a t the i n l e t I l p shape has no e f f e c t upon the f a r -f l e l d r a d l a t l o r~ p a t t e r n . Thfs e f f e c t f s probably small f o r i n l e t s w i t h f e l r l y abrupt l i p s and w i t h hFgh Mach number. The h i g h Mach number causes the odal wave f r o n t s t o propagate a t small t o moderate angles T t o the a x i s 3 (only up t o 66O f o r MD = -0.4) and, p u t v e r y simply, the emergfng wave does n o t see an abrupt change I n t h e l i p . A gradual area change i s q u i t e another case; the decreastng Mach number and Tncreasing r a d i u s can a f f e c t the propagation angles and, thus, the radPat4on angle, These e f f e c t s are c u r r e n t l y being studfed and w l l l be incorporated l n t~ the program when ava i l able.
PROCEDURE FOR CALCULATING THEORETICAL ATTENUATION
The procedure f o r combining the t h e o r e t i c a l elements discussed i n t h e previous s e c t i o n s w511 now be o u t l l n e d . FCgure 3 w i l l be used t o h e l p i l l u s t r a t e the c a l c u l a t i o n s f the f a r -f l e l d directivity attenuat i o n , The calculat9ons are made f o r a p a r t i c u l a r frequency, duct Mach number, boundary l a y e r thfckness and duct geometry, The optimunl impedance locus (the sol i d curve) Is f f r s t generated by e i t h e r exact nodal C P~E U~~I~! '-s o r more c o n v s n f e n t l y using the c o r r a l a t t o n cquatlons I n terms nf c u t o f f r a t E a from reference 4 , The l o c o t t o n s o f the centers o f equal mode numbsr i n t c r v a l s a r e found3 u s i n g the modal dens l t y funct Ion, e q u a t l a t~ (7). F t v c o f those l o c a t i o r , t a r e shown f o r illustration i n Flgu r e 3 b u t many m r e a r e us+d i n the c a l c u l a t i o n s shown l a t e r I n thts paper, Notc t h a t each o f these p o t n t s has a c u t o f f r a t t o assocloted with i t and a For the 1 ined duct configuration, a w a l l impedance o f i n t e r e s t (or an actual w a l l Impedance f o r a p a r t i c u l a r I l n e r ) i s chosen as I n Figure 3 .
The damping o f each o f the Five modal groups must then be calculated, The maximum p o s s i b l e a t t e n u a t i o n i s c a l c u l a t e d using equation (2) and, o f course, the optimum impedance i s a1 ready known ( t h e p o i n t on the locus), Offoptimum a t t e n u a t i o n ( t h e c i r c l e s and the rectangular p o i n t i n Figure 3 do n o t general l y coincfde) i s then c a l c u l a t e d using the equations i n the Appendix ( i l l u s t r a t e d i n Figures 1 and 2 ) d e f l n i n g t h e approximate c i r c u l a r damping contours. The o r i g l n a l a c o u s t l c power a t each c u t o f f r a t i o i s , thus, reduced by a c e r t a i n amount by the l i n e r and t h i s reduced acoustlc power i s r a d i a t e d t o the f a r -f i e l d as i n the hard-wall case. The d l f f e r e n c e between the hard-wal l and sof t-wal 1 f a r -f i e l
d d i r e c t i v i t i e s thus represents t h e f a r -f i e l d d i r e c t i v i t y attenuation, Equation (11) i s then used t o s h i f t the d i r e c t i v i t y attenuations from the o r i g i n a l angles $o t o corrected
angles $. This accounts f o r the convective e f f e c t present w l ti1 f l o w In the i n l e t duct and no flow i n the f a r -f i e l d ( f e e , , the s t a t i c t e s t case), The above discussion using f i v e mode groups and, thus, Five f a r -f i e l d angles was used f o r i 1 l u s t r a t i o n only. The actual program uses 40 d i f f e re n t c u t o f f r a t i o s t o e s t a b l i s h the f u n c t i o n o f suppression versus c u t o f f r a t i o , I n t e r p o l a t i o n i s thon used as needed, F a r -f i e l d r a d i a t i o n p a t t e r n s a r e ca 1 c u l a ted every 5 degrees from 5 degrees t o 85 degrees, The convect i v e c o r r e c t i o n (equation (11)) must be a p p l i e d t o each o f these angles.
DATA-THEORY COMPAR l SONS
The data rcpnrtad hare were obtained using s i x i n l e t suppressors used srngly and together on an Avco-Lycomlng YF102 engine, The snglne was run wtth a large a f t muffler whlch removed 91 1 a f t Fan, core, and J e t nolse and assured t h a t only Ynlet nolse was belng studieu, Each l i n e r section had a length t o diameter r a t l o o f onc-half, The data reported here was f o r t h e fan blada passage f raquency, AddP tfona: data! 1 s concerning the tests end the 1 iner construct ion can be found i n reference 7, which a l s o contai'ns a Parge amount o f additfonal data, The parameters f o r the l i n e r s f o r which data i s reported here ara found O n Table I, The rasfstance and reactance wars ca 1 cul a ted us !ng7
The l o c t o f optlmum Impedance f o r the hlghest speed engine conditions for t h r e e boundary layer thicknesses, as w e l l as the impedances of the slx I lners, are shown f n FOgure 4. These calculations, as we1 1 as a l l that f o l low, are f o r the blade passage frequency o f 4734 Hz. Three boundary l a y e r thicknesses were considered O n f l g u r e 4 t o represent an average value f o r each of the l i n e r locationss Liner 81, being located nearest ths i n l e t l i p , i s associated w i t h the thinnest boundary layer while l i n e r 83, nearest the fan, i s located i n the thtckest boundary layer region. A l l * possPble propagatfng modes were considered i n generating the optimum impedance l o c i * Mafnly a x l a l o r well propagating modes w i t h high c u t o f f r a t i o are located on the l e f t end o f the l o c i while near' cutoff ( 5 -1) o r mainly transverse propagatlng modes are located a t the bottom r i g h t , As can be seen, l l n e r 83 was desPgned for near c u t o f f modes, 82 f o r intermediate cuto f f * rat'jos, and 01 for wk! 1 propagating modes, A1 1 o f the 1 l n e r s were tntended t o f a l l on the l o c i , but due t o a deffciency fn the e a r l i e r impedance model used a t the time o f the design, the l i n e r s are a l l under-damped as compared t o the t a r g e t values, ThOs w i l l not a f f e c t the comparisons shown here, L l n e r 83 was antlcfpated t o provfde the highest attenuation, located mostly t o the s l d e l One due t o the dampfng and r a d t a t i o n properties o f near c u t o f f modes. L i n e r 82 should provide more modest attenuation somewhat nearer t o the i n l e t c e n t e r l i n e -L i n e r 81 should have lower attenuation located even more toward the center 1 tne, The above t s based upon s i ng 1 e mode reasontng, W! t h a mu1 t f tude o f modes theFe i s a compl icated superposit i o n of r a d i a t l s n patterns, and modes a t d i f f e r e n t c u t o f f r a t i o s w i l l a l l be attenuated d i f f e r e n t l y .
Hence, the r e a l s i t u a t i o n w i l l be much more comp l i c a t e d than described above, However, i f t h e data I s p r o p e r l y taken and I n t e r p r e t e d , t h e above qua1 i t a t l v e 1 i n e r behavior can be seen. L i n e r s 84 and 85 were included t o p r o v i d e underdamped and overdamped versions o f l l n e r 8 3 . The v a r i a t i o n o f f a r -f i e l d d i r e c t i v i t y a t t e n u a t i o n w i t h l i n e r r e s i s t a n c e can be studied using these three 1 tners. Two scctions o f l i n e r U1 were b u i l t t o represent somewhat o f a baseline, since t h i s l i n e r represented our best estimate o f a good uniform l i n e r a t the time t h e l i n e r s were designed.
F i g u r e 5 shows the experimental r e s u l t s and the t h e o r e t i c a l comparlsons f o r a progressive untaping o f the B I , 82, 83 l i n e r s , A t f i r s t , a l l o f the l i n e r s a r e taped t o e s t a b l i s h a hard-wall b a s e l i n e and t o estimate the a c o u s t i c power versus c u t o f f r a t i o d i s t r t b u t ion as disc~!sned i n the previous sect ion. When 1 i n e r 83 i s untaped (located nearest t h e fan), the d i r e c t i v i t y a t t e n u a t i o n shown by t h e c i r c l e symbols i s obtained, The peak a t t e n u a t i o n occurs somewhat l e s s than I ) = 70 degrees and i s q u i t e large (about 9 d8). The angle s h i f t due t o convective e f f e c t s i n the d u c t i n l e t , as represented by equation ( l l ) , i s seen t o be e s s e n t i a l t o o b t a i n even q u a l l t a t l v e agreement between theory and data. Without t h i s s h i f t , the t h e o r e t i c a l curve f o r l i n e r 83 would have peaked a t I ) = 90 degrees. This would occur since there are many modes near c u t o f f which a r e e a s i l y damped, and according t o the zero Mach number flanged duct theory, these would r a d i a t e near 90 degrees from the i n l e t a x i s .
With t h i s convective c o r r e c t i o n as a p p l i e d i n Figure 5 the t h e o r e t i c a l a t t e n u a t i o n d i r e c t i v i t y agrees q u i t e w e l l w i t h the data, There i s an overp r e d i c t i o n o f about 35 percent a t the peaks, which i s q u i t e good f o r t h i s i n i t i a l comparison. The second set o f data, labeled B -83, i s obtained by s u b t r a c t i r g the a t t e n u a t i o n o f l i n e r 83 o n l y from t 2 a t when both 83 and 82 are untaped. Thus, l i n e r 82 i s working on the modes emerging from l i n e r 83, which should be d e f i c i e n t i n modes near c u t o f f . Again, the agreement w i t h the theory i s q u i t e good. The f i n a l s e t o f data, labeled 8321 -832, i s again an incremental a t t e n u a t i o n due t o l i n e r B 1 operating on the modes remaining a f t e r a t t e n u a t i o n by l i n e r s B3 and 82. Near c u t o f f and moderately c u t o f f modes should be d e f i c i e n t , leaving o n l y a x i a l l y o r w e l l propagating modes, The remaining a t t e n u a t i o n i s q u i t e small and i s seen Although the p r e d i c t t o n s a r n a 1 D t t l e l a r g e r than the data i n F i g u r e 5 , t h e qua1 f t a t i v a d e s c r i p t i o n Ys excel lent., I t should be noted t h a t no c o r r s c t Sons have y e t baen appl i e d f o r 'inact dve 1 i n e r area due t o fastentng o f tha I ? n o r p e r f o r a t e t o the spool p Y~c e flangas,, A f t e r t h i s has been accounted for', a srmple empirical c o r r e c t i o n could be a p p l i e d t o provide excat l e n t agreement near t h e peak, T h l s has n o t y e t been dona s l n c e there are f f r s t order changes which must y a t be mada t o tho approximate theory, ThFs w i l l become more apparent Yn t h e l a t e r d'fscussions, No explanation can be made at; t h i s time as t o why the theory Fs l n c o n s f s t o n t a t small angles, In Figure 5 lYner R3 was tested i n PsalatPon b u t l i n e r s 82 and B l were tested w i t h a somewhat conditioned power I n p u t d t s t r f b u t~o n , That Is, o t h e r 1 'iners had operated upon the power d f s t r l b u t i o n before i t entered 82 o r BI, Data Fronl t e s t s of: l i n e r s 82 and 81 b y themselves a r e shown tn F i gure 6 , The d i r t e c t i v l t y a t t e n u a t i o n s a r e qu'ite d i f f e r e n t than f o r the t e s t s shown Fn Fi'gure 5 , Thrs I s t r u e i n p a r t i c u l a r f o r l l n e r B1 shown I n 
